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*fl8£-& S JH|5-fe|A|oflo|| u[ 




V *H|9£^r *1I8E^I K-K£j# cc^ §^|oh 

*l|12-14^z- zjztS *«6 M)x| xi| 8 ^A|oi|oi| cc^ ^S gfAig £a|o|- 

*fl15S£- & &SS| X||104H0f|O|| CCf# &x|°| 7H£f 

*f|16£^- *iH5HS| S"*l« 7|e#s| n||EH§ £A|*h gnj£. 

*I|175E-^ *i|15i^l of 7|&s. T&fi-^o^ gAH^i ^ oj Z^S- °H^^!^ S 

^ *H9# 5EA|& goj £ 

*1|l8£fe *I|15££| oh§ g-*|oi|AH qijs g-xf o|^# £A|e £S 

*i|19 » 20JE4= ^|8^a|o^| ce^l S*l*s| EhSl 7|£h S! a #s| 7|5h^o| xj^ migg £A | & gg £t 

• ^121 i-b S tfgo|| □:(-# oh S §-x|# ^fWfc ci|o|Ej- g-*|s| 

*|22£-b ^3 §-*W|2| ^ S| - §^0l|Aio| gaH nj s|-0|E zp.o^o| ^ # ^A|o}- 7H^i. 

*l|23.Efe-5x|S aia &x|of|Aio| U ||go| oil* £A|aaS£. 
*i|24£E-c- *i|23££| -id x-Y* ccfa|- EhS^. 

*i|25£-fer oh § x^|o||Ai 5^ gc*)^ iij^ ^fij|0|AJ go|A}0|S| g^|CH|Aio| g A^o| goj^ ay ^AH- £A | & 7| | Elf 

*i|26£^ ^3 S-*|Oi|Aio| ^XjAH qHxjo| a.[>]|el] * Xjig Sg§ £A|*h .£3. 

*f|27(a)£ » *i|27(b)£^- fl|26£0i| ffHS oh§o| C1 ai C2 g B A|s| c|aqEH f|x|£| gs}* £A|of 7H<N=.E. 

*ll28i-b o|#°| oi|# £A|a 

*i|29.Efe- S-x|0i|Aio| cj.ofc^j. OHXH o|^o| g D J £ 

1 : ^3 2a, 2b : 7|© 

3 : 4 : S&i SE^ 

5 : ^8 7 : S# 

8a : q* Sl^- 9 : A||o|=S 

31 : ^# 34 : ggf x||Of #y 

35 : 7h^7| 36 : 3*M ^^^J 

61 : g-x| 62 : a]^ oj7|- S|s 

63 : t||0|E|. aj^ o| 7 ^ 64 : ^ 

65 : ZL2f|S! Ai|cH7| 66 : — >H| cH 

67 : z\\o\B[ Ajs; xi|cH s|s 
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*t°J^ 7^*| afe Ajs o« s g| ^ E[ | S aflgsfe. (pixel region) SJ 3^(outside- 

pixel region)# ?u|& Qjjg a^| Q« 3 *l|s «^oj| ^sj- 9[o\^ ±n\m °JjS(chiral smectic liquid crystal)^ ^-E 

S^S^(bistability)# 7 r *J A^fi °Jjg §J zi *1|3& 8JHo|| Sft #o|c r . 

^IS &*r#£| gaS 0|^# g§ §*|fif ilho^ o|g»°S*| S ^*r# *|o|*Ffc ^S^l °4§ &*|7 r Clarkfir Lagerwall 
oil H2is\9lc\(a\^ m*^ *i|4,367,924<lL). &7\ &*|o« AlS=lfc °Jjg^ *&s|SBcKoR *»l fll 

4,367,924±). &*|o|| a^£|^ °Jj§^ |«J5j£l ^°}§ °4S(bistable liquid crystal) ° ^ , sg S*|oi|Ai ?\ 

^EHI^i C ^^(chiral smectic C phase, Sm 

*C) ^ H fl^(SnrTH)* ?Wm- t o| ^E||o||Ai y-{7\o\\ °]7 r £j^ 331 oil g^^oi o h g ^29^ #3 ^ 

^J^o| yj§^ ^oiS ^Dflq o_Hgn[ ^« Mhof S qh S o|cK cc r sH, oleHei ^oig ±.o\\^ °«g S"*IO#Hg oh S g-x|)^. 
H^o| Di|H£|§ c:|^#e^o| S*| (high-speed and memory-type display device)^ ya| o|SH 3^5. 7|cH@c:K 

5Efi, 5|eo||, 3M-o|g M|o|-S| «4HN*)s| °-i|Sf o|»»#oj.g E.¥\±lE\ H-M| oI-ej (BTN: bistable twisted-nematic)S &*l 
oil cHei^^7 r o|^cHgcK 

8jysjo S o|EH©9"IS &*l^o^|g#cH S^°HHq^» ^§£S ^?Hy e||o|e|. aK>|o|| ? r o|ii ± 

D)| b| oh § - HH^Ilj-o^Mi ^?Hy ^7Hy ^^£ £ o]7r§r21 ZL ^^Hfe) *J20|| §7|§K*I CflO|E|-Xj 

^SO{| C||0|EF £±±mS ?l?mOi OHgo| HHgfc AV E[j## t*jJ*A|?l^ ^ »^ =o,| Ai OJj Q # gj ^ <£ - g £ E 3 fe ^§ 

^^(multiplexing drive scheme) oil cc^ ^?#Scf. 

^uh^jo^ o|^fi oh § - ) o, AjEH^jo^ liximm ZL ^ CHI ^y|^H §g ^a| (aligning treatment)7h 

Xil^S °i 7|ej-, Zl 7|£h# A^|Oi| 7HaH£| ^r 1 ^ 7 r S ZL 0|Ei*J ^x|0i|^ A^ o 

d|0|E|- D|^§Si|0|# Ajg^i^ ^#3^ ^^=°| q^^SllOl «(0|«|- ^}^3| "^^(#"0|£h S ^t^lff & 

a|SK>| o|e)of ^U^oj qj|o|eH c|>.g e ^|o|# 7^?il efe ^-a| S ^ (seqaration region)(o|^ £|^ S^"(outside-pixel 
region)o|a^ &)o| ^b|£cK £ |« o^q^- i ^dj g ^^(transparent electrodes) ^ 3^§o| ^o||Ai 
a^ S7|*io^ sa|A|^|7| fl» ^|o|aj g^(p jxe ,_ spacing re gion)# S*^Z1, £R #o| u||*|S $oi|AH ofl 

# QH § x^|o| a7 | ^cuoil fy«W ^7|7| 4| *P| Aj^ g^o| x|o^# »X|*h7| C\±m%\0\0\\ ^Sei S 

SfiCK 0|^oJ 3^#0| ^b|E|X| 3^0i|^, sj^j fi| « go=j^ fflAj ^B||0|Aj o^^0| ah^ 

^oj a^o|^ j 0 |EHei §-x|7 r ol&iei c r g^f ^ x-i|7i|oi| ccl-Bh nil, oi|» #CH *i|22£o|| £A|£j 5j ^# (80a SJ 80b) 

A r o|°| £ |« gg^ (80G) o| oh S ^ y A y_v a _HAij c|^#e^|o| ^^f c:|^#e^|o| ^E|-L||fe 5j^#(80a % 80b) 

S-^r §1S| g^t I}) °Oi| ^ AiJ oj ^Al) O o ^ f(8la o, 81b)# ^o^^ M^^oj- ^oj- XH^ AkE})# ^IS-CK g^(80c) 

oil oMoj. ^fj- ojo^ §(81a o| 81b)0 | ^HfJ-o^ oj3 W 2^|amo^ ^(rough appearance)* L- r E r Mi^ A--l#£j°| ^ 0 | 

^7 1 ^x-il^ oWS. mi £|-^ S^(80c)oi|AHo| OH §0 | 5]^#(80a ^ 80b)o||AHo| oh § ^ ^ X -)^| c r # §1 ^Eji(-^. > Ha|g e 
(pretilt)S 3*7| o\e^ ti^o\\ a|«| £( « ^ (80c)oi | ah o| oh S - 5]*j#(80a °! 80b)o||Ai^ ^a^W ^o^g s 

1 ^ EH (bistable alignment state)* 3M| ^ r Ai ^^Sei S^#o| ^7^ £|-^o| S*j|s|os 7H^cH^lc:K o| 

■&aH|^ ^oh S 5? r0 |§ LOD^q eqgoll c4|eH c r §^|- ^^(multiplexing drive)£|^ S^oili qi^3 r 7i| ^|0|cK 

fiS, o|cH°i 7-1*1 q^M^|o| a^ s qx-iiepi mi s>\^ S^o|| (§) D r ^?j SE^ /l|o| =S(liohH masking or shade 

layer) # uH*|o^ ^go| -ygs)5JcK □h^ggol ^°|o^ A H ^ah^ - g^oil^, zl^# nHEHys r 7| ^|ei gg ^ S^a|^ 
ZLeU^! eJoj-Oi AyA h d |g 0 | §7r&EK 5E?i, 0|§?i QHg &x|7 r §^Oj| of^^fe g- <gB)Xi 

01^ ArAjoi^, a mm 3.%m?\s= ?js. $v his #7 r # ^hhspi ^ck 

SEfi, ^(S S*l (ferroelectric liquid crystal device)2 r ^rOll^Dil^! Si^l ^ ^(7| 

& A r 0|oj ^Oi, 0|&1fi ^ ^ ^# ^A|3 f ^Ai QHg &a|o| goj H7p|- ^CJilj Cfl , Aj^| °s 

(effective optical modulation area)(£|r^#^|o| g-*|a| §^ c|^#b^|o| S^)oi| gxi ^^fi c|^^5i|o|# £§f-9|-7| ^o r 

, S*i| gqoi| SAi ^^ei C|r±:#£^|0|7h 7^&h ^ § S"a|# *i|gS r 7| ^3^, X\\23±0\\ £A|£j ^0| ^x|Oi| 

^JS^| ^|0[A-i tl|c-( spacer beads> 14p)# ^-A|A|^|^ a^ 0 | iJahSjO^ Aj Ss |oj^ ££oh, qijg o) o^AH 0 | ^ ^C|) g 

oil ajar, 7|^#(naa %± 11bb)# 3 ^^oi|Aieh A^oj| qjuH 2S§fe H ja°^ &x|£.| g-y o|^oj|Ai ^ 7 J# 

^ ^do| cHl^Til £|oi, oh§ uHoil d|6|x|- g*f (particulate adhesive resin, 15p)» e^l^l 7|&#(n a a §J 11bb)o|| g 

aH|23£S| a r °J X-YS cr4Br S^l^ Era£S! ^I245E0|| 5EA|S ^o|, o|^o|- #2«o| oh ah g-jfelojlAHfe, c-i|0|E r c|^#&i|o|# 
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in ^*!(P)S -=?^o^ = g 2^(12^SE^ I2bb)s| SAi&|# aJJl x|ojo| amLm. °\t[oi *J|g£J 

" (I9p)*r S7|^ ££A|?|7| flS ^ ^|0|£J gc* A ^|o| §71| ^^B|24£CH| OVOj| o|«|| g^MfoJ 

^ "-&)°il A H ^lEf^Jsl as "(a stepw^unevenness)o| l^e^cK 

V 7|&(11aa £Efe 11bb) #a| o|&l^ ?fly±}2| at* gfe SI °t (alignment film, 13aa 13bb)o|| qj§H si^H ^«^a 

S o|#£|fe E[S|3f SI fla| (uniaxial aligning treatment)^ B]g)(rubbing)o| a|^s kH, ^ S^#oi|aH i£eJ|JE|fe = &IHB zj 
(pretilt angles)oj| *K>|7 r 

. Mc^*||«j©s f Sl^t#03aa 3! l3bb)o| x\\255.o\\ £A|g qo\ a y§£^ S§ SI trj) , 

g«n r uiJnshoi §7|S ^&(MP)o| Mc|- &|»j£|oj ^S(wP)o| Mc> of^i ^ysicH, Hal 

S! f^^Si ^So| iailSch 

c|^#^|o|# ^.g 3^#02aa 9U l2bb)o|| diif e!7 r »a^M| S<*j^ §1 J|S# ^*Ksr ^!^(P)# 
ceH, Mi£ S^(19p) ?l^l <^S ^S(17A)o||fe Mc r a& &n?t^^£\o\ ^*!(P)o|[A)o| ^fS ¥&(17B)Mc|- [Tjj o|# CH| 
Ha| ^-Bjj ^-^A-i ee^ m| o|# r±:^IS (earlier memory state disorder or premature switching)!- ^HH eJ-^K BE°h a ^-S^i-b 
=1^ H|o| o hS A^E[)oi| ^b}|o| y^s^, a gsj^- ^ 9^*r ^b1|o|aj a^|°| g^(£Bo|| 

OVO|| o|«H HA|§|)0^« E -| R«h«tO^ SS^W, 0| ££°J- *|*j(p)cH|AH C|^»B||0|S| °*jA-|-i- &E||»Ch 

SE*h, EH^ol o r t! E*«l^ Si flaie #o r oi <*cHx|^ §1 xi|om°| g^ofl SioiAis, 5|*Jo{|a-|mc|. Ms 3^ = 
s| ^S§o|| as- S3l7 r ^J7f£|oi Dflaal J|S °^a^F ^bhh|7| tl^, zioii c^aj- §awoj c|^#b||o|# ^IS^ 
(^, SB 1 °rS)7 r ci So^ah c!^#2j|o| »*|£*ja| ^ s^o| *wgch 

Ol^oh 7||£[Ajo| ^# xi|7-|3fe uH^tijo^A-i, §f°| goj| gBi-g (smoothening layer) # HH*l°fc ^o| ^ffl£|«cK 

3^L-f, 0|Bia SBhgo| qgs ^1^ ^i£||0|A| o^o^ojlAi *j7|*j #oj^# ^BHS" ^ SiJl, ZLO\\ ZL[B[ SI SS S DflHa| 

7^H|CH c|^^^|o| ^off ssHShcK ^□Kabrasion)o|| o| m %&t>t?\\ ofe SE ^# «Jg§ «|^7|o| ^a^ oje|- 
o|oK si » 2§f aj^l^ s4f Mc r W ^ & ueo|| AhgH|fe ^#SS ^S^l SI a ^oj| 

^IS^I SI ^£H^ H71| C1 5J C2^| ^ ^-^^ ^ 511^1, o|fe aH|26£0|| J£A|S ao| ^Dl|qS§£| Aj|M 

^(chevron structure)^! ^o|o]| s|s|| ^S* ^ 2i^K ^I26i# &s ujs: 91 €• ^#3S# ^Ef-MI-c- ^Di|^!S 

S, 92-^ C1 SI 93^ C2 SI HA|^cK °J^o^ ±u\\<=4 oh S e * ^ # S mA(^iH|^ A) fl^WI 

Ai SmC(^o)l^ C) ^l^ SmC 

*mo\% ^Dil^l c) ^l^a^ tf^S tcfl # (layer pitch)7 r ^^^|cH, x\\26±o\\ £A|g ^o| S-^ S ^ 7|&#(n a 
S! 11b) Mo\o\\ §#o| g^(bending)^ §^£[^(a1|HB ^ZE)7|- 2^^. 

S#(91)s| b^|. ^ 0 | C1 a C2 S^oil m§3h& ^ 7Fx| gJ-A|o^ ^cH^ ^ 2icF. § ^s^x^ go|, 7| 

ffSSo]|Aio| oij S EH^j ^ftoj «||=(Aja)7F7|eaa*(iia * 11b)o||Ai s<Hx|£^ ofe »a|o S a ^ 9 

a^a| eh^i g^oii crjai- ^ a (Ha|i^)# SIS^K HailJE ttij^i, ci S C2 SI ^Eflfe &S oilM^I 

o\\ cHohoi A^ ##ohx| ^SOilAi ££^ 7|7i|AH §^ 0 | 7^Ha|-^ o|# S^H So|7 r ^o\^ 5i^K ah|26 

£S| ^o|| £A|£j u|.fi|. ^o| xi|26£o|| aA|S § ^F£E# Ei^ Aoi|AHo| C1 S!(92)cHW C2 Sl(93)^.^| 

So|s| g7j|(94)fe x|zlxHzl £° 0 ^| Hj^Hfla aoi uj7H HSOightning defect)o|a|- #a|^, C2 Sl(93)oi|Ai C1 SS(92)sa| 
ao|a| g7«(95)fe an SS^CH Djaie aa (hairpin detect)o| ah *ack 

oiaja- Sr#as ^ISo| ^o| 7|Eh(Ha S 11 b) a|-o|o|| uH^|£jn 1°| fiTjl-i- °_^ofe ah=ho|| ojc^, C1 

SI ^E«s| li^B Ml 7H^| ^eh #0 | o|cK 

1] 

<8> < a + 6 

opw, a ^ FLC^I Ha|i^zt# aAj^n, 

^ l^^Ktilt angle)(«!# ^)S SA|oj-n, 6^ SmC* S^l §a^z|# Sa|*|-cK o|# M| y\\Q.\ C1 gs me|| - - 0 |d| 

C1 §1 ^E||£fe C|.acK EES, M| 7HS| C1 SI ^EHS g Mfoj-g ajeJ|(^*|. si)# o^7|Ai t M| 7H°| 

C1 §1 S^H# # S^|o| ^aha|o|| 2# °!^ofe S^7| II ^(apparent tilt angle, 9 

a )# A^o|oi| l-Fei-m]^ =7H°| #&Amm ^^oh Af E H af-ji *[cK 

2] 

® > e. > ®/2 

S^tf ^EHollAi, c|-o|siiEi(directer)-^ a SS^I SSoi|AH 7|^# A|-o|oj|A-l ]Ro\x\ 7^o M ajz|ejcK ^|27(a)i^ 

C1 Sloi|AHoj z| A^ED#oj|Ai 7|&# Aho|o| €.[0^^ ^|^|## o^|A|^ 7H^=£0|cK fief ^|£jas, 96a, 96b, 97a S! 97b 

CHI>M ^7 1 3|-«0||A-| MS| CEH C r O|i=HjE-|#S oj-^-^ i=A^h gEjj^. 7|0-ft A(-0|°| C^0|a^^E^ ^*|#°| J£A|s]oH 2i 
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ch 96a ^ 9,6boi|Ai ^#^|0| S^H ( S pl^Lstate)# ^LfCH 97a Si 97boi|A( ^e|)# l^e^cHE! c|- 

^ o|3i|'EH dH^s l[e[H2 5icK xi|27(a^^i » ^ SlSO| f S^sj ^e«» l[e^^ 97a^Bbo||A-i^ ( afc ^ 7| 

e0 ||Af ^fl*|(^o|g|E|)7^SBllWiEHa| a^fc cM*ck *l27(b)Hir C2 S«o||A(lff 7Hs| &e||* Mo^fccil, o|# S 
bH Aho|o| a^|o||AHfe ^§o| &»s|x| SM« L H nr ^So| a^Sck ci Sloj|Aio| 5im a^ei) - geno) 0 |ga C2 SI 

* 0\]A-\SL\ ^o|.g ^E|)Oj| b|^Oj MCJ S|E740 

a # *i|gs|01, noil uka\ Mc|- ^ ^(brightness) S! Mc|. ^-E- ais^E( contras t)f *IIS»ch 

#2*3 #E|)#(97a 97b)S *U3«hfc 2^3S oh §4 0 |§£h °»S S^lolH, SM^I ^S oil M ^ 

*W£| 2hS ^eflsal ^S^l S7II*I« a^rfe of- ^aho| oj7Hfo^ <^cny- ^ °io^ f ^ ^flS^ yen 

^S*l e!7res£iyfc| IJcHy- ^ 5UcK 

ZL^L-K O|^o|- oj^|x| ^, <= 7H°| ^eH7}o| JH^h# ^g^fe £|3 r S7i| Ai|7|m^&) *(?(|7r ^7[S\0\ ±%9.\ S 7{| A||7|» 

d^tt^fl, ^Efl^ 4:°,^ 7|S ^EHO||AH 0|*jo| ohg aJe|| S 4e^|o^ <=>£|^ 0|ej ZiMm StWSijl, 0| Af^S^, 

enjoin se^ q^#^|o|o|| sh&s- ^ zezh^ o|B|ffl- S7flS7|| ^o|o| ^ ^ X \o\o\\ °\zw SSDcfe ^ds ^o|^«cK 
V«K. ~2J7 r «te!H- uwi "r=L^, ^o^- « xl fl*|o||Ai ^ej(°| gjg fl*| S s| ^fl^- e!7Wfe SJ <^S SI S^H 
oil a XI s|«fich 

^Oft! SS*r S^l *l|25Jn0|| iA|£| OHg g [£H, £5^^ 3^(19p)Oi|Aio| qHAj * =^|| 7 |. DI^(p)oi|Aio| 

<^S§ *j-7| CtH^CH|, ^AJOIIAHOI 37j | 7 |. sjyg. zps. go) mo), ol c |. ^S§(17A)0(|A-(o| Aj^| Aipi- oj7i|x| 

oil i&ohoi ^^Sfe 7|^ ^ EH oj|Ai seHSI oj.g a^ehs. ^ Ai^(o| fiA^ «d|| S £| A) "(memory 

characteristic disorder) 0|£^ »). S^ol|Aio| Q||Ha| ^ah °gAi^ *!*)(P) M)o| Djaal ^ah^| g^tg o|*| S*W 

«r^r ^o|, t=L*o\\ Sl^#(13aa S! 13bb)oi| qjuH ei?J# ^IS^rfe ^ fflS r £|cH H 

all^ ^ 51 SI ^SS| ^ohcK ^a|7r uHHI cc^S, ^ 7H^| £rS 3h7| 

^1 37(1(37(1*1) §J d(|£e| ^ah °^a-i# ojo ? | - S?(|Afl7|^ §l°|#(i3aa S! 13bb)^| ^oj g^o|| o|^^ ct | > rxj-ah 
M ^, £i ^^-H^-^E-i ^sfe Ai|cH oh § x^|o| ^gs[2 ol-SS ^§o^ goj d^a|^ 

SEoh, y#SS ^!S(^rO|S <*jS)# ^I28£0j| £A|£| ^jzf- ^ ong S7|^ 7(|^ ^SSrrr 9^, 

a »«o S b(§joi Aiaa a «si 7iesdoi sj 102) Ahoioii b{|Aia ojj § ^s »»M28esi ^)£s 

cH, -g^FH)^ °i(SS m^o\\ E! ch|x| ^^(i03)(xi|28^oi| zicHS ^)o| aj^jcK o| ~\&o\ aj7|^, e|>^ 

wBHl o| mo\ ^E|-y- oHsf ^jS ^^IS ^aho| ffl ^ 7 ^ ^sHS^K o| aj--^ d|-s|. ^o| 3|-o| gEafxe 3 

S SI ^e|| (high-contrast uniform alignment state)* o|#oh oh§ g-*|o||AH -^ofl 5|7|| SMSfich 

&A|Zi-a| A|^AHo| zp.s. ^o| oh § «.X(- 0|-§-o^ o| & o|£Hoj. oh § * oj7H|^7| ^o^, 0(|# #CH , X-j|29i 

. oil ^d^r ^!S S*I(100)M o|§3^ yJo\ x\\°}z)<&cl. o\ oh§ S*l(100)^, y A?\ A ^92£ a|^o(. ^ a^oj 

7|&#(101 S! 102)# stroll n# Aho|cH| ^iS^i^o^ ^a|£|x| gf#)# ah =fl*|*|-oj q^#a^|o| §^(104) 

^l^ S>\¥- ^^-^ ^ Si-iE ^-^l^gB^lol ^^(non-display region, 1 05)(fl|29£o|| ^ ZICH^I ^)S SS 

©Fzl, acxi ^ fe-q^#B||o| ^^(105) m^l HalSH ^(^, 7|nh^ oh§ ^ X [s\ ci d|-o|sjjEH a^|°| z|£)o| c|^#b||o| g 
^(104) l4)o| a^McF HTil fc-c|^»a(|o| a^d05) M|s| <^So| fin||££s^ SI ^(homeotropic alignment 

state)oj| gcKJP-A 5-102754). 

^S S-*|(1 00)0(1 Ai, AAjj D |^s^|o| Ak E[ ) o|Q^( B)# ^ah^^s. §|£j ohq ^-Aj-#(i06a)-^ a S"S, fc H^ 0|SS|J1, «I|aj| 
m^\o\ S^(C)# §^^£^ Sl^ <^S ^-A|-#(i06b)^ b^f,^^ o|^-H|x|a}, ^-c|^#e(|o| ^^(105)-^ ^IS 

#(106)^1 SS-S ^IS^rOi 2| 7|S go4 = ( B n, C )oi|Ai ^ 3^ °Jj £ 0|^0i| °|§H 0(:7|Sj-^ ^A|^|H Qlj 

S ^ 0|§oj= oj S qjjg * fflsw chahi^cK 

^^ U K ^l29£o|| ^a|s 5^ ^ qh § s*|(ioo)fe q^#a(|0| S^(104)# #£HMF^ ^-E|^#e(|o| S^(l05)a| xi|go^ 
a«W c|^Mb(|o| a«(o| ch*^ e- 37|# ^tii @cK 

c:|^»e(|o| S^(l04)Mc r ^-^l^#^|o| S^(i05)oi|Ai ^ =aiH £ ^# ^^^71 ^1^, t-E|^=a(|o| 
(105)oi| ck^h x]a.\y[ Ha^ol, zicHI cc^Bf aja| b|^o| ^7^ cK 5E£[, B(a ^ A oil ^^Jth ^S, k H^ a^ °!S£r 

c|^SBi|0| S^(B) S ^ ^|r±:#B(|0| S^(W)t 5^ A"iJ29iol| L-FEhtH S^(D BE-^ E)# d|^#S||0|§fe S ~o(|, qtjg 
-S-^r 0|#o^ ojoh oh S ^ ^;^| SSr# ^A-flefe ^d-E OI-^ah « 7 ^ s ^ gq(D) M(°| ^aj|( W )_aaj)( B ) g ^| oil AH o i 

<z\*\\f>\?\^\ s^(e) lh^i ^i^(w)-^aj(( B ) a^ioj|A-io| ^# qh^i^- ^ e « 7 ^ a( . cK 
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^g^i c\ =?-M\*\°\ £B c|^g^|o| 7 ^ °«S §*| 5! x]b|S°£ o|5jj^°>j§ S*l# x||3SSfe sfli 

»' °rtr ao|ch 



V 



c-^^|o| 7 Rq °«§ °j xid|go S 0 |^^!j 



„ ^g2) SE ?*^oJ =S€- S|? gq<H|AHS| ejjAij g« #J1 ^o| *a|| gc* S o| ^«^ 0 | e}x||s|-b <2J|S S*l, SJ 3 xfl 

I*g2| a ch# sj^ ^5j|o|^ S^cxiAi ?HS£! §1 SeH# *r 212 Afo|2| *PIS°S go^a 

o||*1 7HdS §1 S^H 5] ^§ ^S# xflgSf ^ SUfe- <2ij§ S*l. §y n *|s ^HlSSfe 5o|ck 

£1# ej*||& 4= 911= ^S S*l, i' n xflx ^o|cK 

& x|| 1 CHI a* = ej, °h§ S*|o|| SicHAH, £j- «j-o| 7 |nKa|. a 7 |&# aK>|o)| d|)*|=! ^S# Ap| sj. 7 | £h 

€■ S?l qssi a| e-l SsHS SI #eH# *II§S17| fls^ e-|£|(rubbing)oi| °|§H E!°^2£ SI ^(alignment film)* ? 

u|° r :n, JE^fe. Sojs. ^ S^## ^u|s^ S^l 2^#2| mxtSoil z^zj SSS(-*|, S7| 

S# &a|A|?|fe g«f ggSKn, z| aiSoil a|sH §SS SU S?l ^Ss| §**S S^ll ffl 

^■i- ^°?|7| -SHeh S<y# e! 7 1*17 1 *|SH aj 7 | oh §# *h =*| *| sfe m S^l qt& S^S# ^«I*H*I, S?l »^ 2|^ 
e S?l M|2| ei|S2| SI ^EHSF 4*0|» °«S2| SI S^S xi|g§F7| f|«hot ## ^(projecting structure)^ ?u| 

& ^|2^ao)| ttr^S, ais S*|o|| siojAi, *h ^o| 7 |nm^ a y \^ m a ^ 0 |oii dH*|si a»«hDi. #7| °[ 7 |& 
& S7| °!)S2| a|a| SsHS SI SeH# ^ISSr7| 9|«| Eftf^ S3 Amg a^ Sxhsfe ™ois_ ^ 

Zlg°| S^## ^alsrOi «^tt S7| S^*2| jax r goil y A 7 A g^sW, S7| a^ « £ |a|7|^ ^e||o| 

A| g^f SSsrH, 2| S7| °A^\ 2|SH SSS % ?!|§o| a^eh ^ °7|7| ^joh Y-g. goj. 

# £j7 r SF7| ^|SH S7| 2I)S# £HH^|*|SrTr °l »s| c« f-Q £j ^(transparent electrode)#S o|7|aH at 7 | n, 

oj^oj o!j S o| AtEij y^L # ^°7|7| ^|§H A^ 7 | q| a=so|| At 7 | ^s. S o^o| °l7 r S uN mi ±mo\ 

a) g^s| oh Ss . ^Ejxi g^o A tEH( = &g Ar E || S ye,, o^ogj ^°| S£ 2ej|s r x| ate &e||)o|| ^o|fe ^*|7 r xflgS 

& ^Ssi xfl3^°3o|| tc|-=o4, §*|oi| sioiAi, sj. 7 |eka|- a 7|E-# Afo|o)| a|)*|g qhw ° jjs^f^ a^| & 

S At 7| o!j S o| D |a| gsd^j S1 ^ E(j# ^|g^ 7 | §^of§ A-| S J25i: r sffe S&i£ ¥ n#2|'s^#§ ^H|Sr5 

fi^oi aj 7 | g^§o| jn*(.go)| ?A 7 A g^3[o1, S7| A^ S-£|A|?|fe S)« ojwg ^Ajs^ j z| m^s. 

At 7 | QH go| | o|g N gAlE| go=j a, At- 7 | oij § o | At E |) ^ ojo ? | 7 | o.| sj. f £ g o^g o| 7 (. S (. 7 | o^sl) A} 7 | Qijgs" 

^ — 5!- ^1 m?, 1 S^S ^Hlsm, S7| *!■ £r°| g= £joi£ s r u^ At 7 | ™^ £ |j^o)| 
S7| ^ S^ ?|=o|| xflgspl ^|SH S^^l 5S§ TifJTfl » S*l7 r 7H|g=lcF. 

£?! & i§S S7| °!|S x)|ss|-fe y«jf THI^thcK 

S ^Ssj o|S §J 7^ aw, ag §y SSS-E £S# Sill o|sf u^s|fi -^a|o(|o|| qja ^ojo S «^ Mc t 

& ^?|2| *i|i-fejA|oflo|| cr+= 2ij S x^|o| zji^m £ A|*t 7H ^£0|c r . xms# ^sfg ojjg S*I(1)tt ? r o|l ±o\\a 
^S2r ^© °-!|S(3)# *H=^ISSfe *} &(7| &)(2a SU 2b), 7|&(2a) SOI SS3 ^e-I Al|aeiS(0|^ fiBl 

(4)a r i #), a|S (3)011 a°J§ ei7 r sp| ^l§H ^ 7|&SoJ| «H*IS f-Sl S^(2a), §J oi|# goi s^o|| °|§H Eh^^ 
^b|a §|°4(6)§ i£lf£hcK ^-S S^(5)^ MS, Mxm^m Q 7|&( 2a 2b)Sol| bH*|£|Oi ?ijS(3)2| ^E|#ajAj f§i 

g. *JA|01|0|| Ctf=g, Qljg X^| (1) - §ei S Ei( 4 )CH| CHgs^ §sH x| 2 |« oJ^( 8a)0 ||AH gA^Sj §^ ^S(7)2| D|/| 

S ^1 SftH:!. ■§•# ^2(7)o|| cr^S, »^ 2j^(8a)o||A^2| Q!|S(3)e o(|# gcH, 7|£l-(2a£r 2bWo|oJW ef^S^S u| 
CHS SI SEH £fe 2D||£SS5j §1 SEH0||Ai 5|*| i|^(8b)2| 521 §1 AJE||^ hH*I€* c K ■& -yA|cH|o||A) =p.^ 

(7)t ^BH ^E^4)°| 5j2f gSolJl Ah§£| ^J-J3H| #S°| #0|£S gE-((4)°| gJAjnl. s A |ol| SS=l^ 

^(7)S ¥^ ££fe *f41)S ^ 2ii, *A>o| g °o)| °t2sh7)|t S^ 1! fiS - oi^ 

2j^(8a)0i|Ai2| oh §(3) o| §S o| ^=E(7)S °J ffl r a^SSHHI 2-m SSH0|| CCfBf 5)^ go^o|| 9||W(3) 

0| OHoilt, 2|^(8a)0j|A-l2| °JjS §1 B*r7r &*\>M ^ 7^0| Sffe 2f| 5hS C|^#e||0|7r 7 r ^ 
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v ^(7fe gJS|o| |M 04 | # #ngjg!2(a)£C>|| £A|g ^H|. <^H^ 01 1 -^^^ 3/zm 2 ^ *|AfZ|g §A p_tg 

7|#, *i|2(b)£0|| £A|of- 7JJL[ ^^B01|# #CH 3/zm°J 7|#, ^A^S^^IS «Ki A l ^Sll ^ °[ 

c §i!£ 5J ^ LHS| ^*|S| J>D1|2.^*! §gOj| 7|-^7|| *|#*Kn S-opI- £|fe ^iJ*h §1 ^ H7|# iizi 

SFoi »g| fi| « g^oj o^Q4o| 4-50%-i- *|-x|*|.fc ^o| bf^e[-cK *i|2(a)£fe 25% 5-1 5E A IS" ^0|ZL, *i|2(b) 

£xr 39%s| 3 °# £A|oh ^do|cK 

eju^o^ 7|£h0| EH?J1! [CH, #°ISS §1 ^EH# *II3*W ^SHoHl, »g| 2|ift <g<* 

#§(^JLl5M|-i= ^?3E(7a BE-^ 7b)^ 200A l_H xf 3^i°| ^0|(^ g ^X|) °" 200 A -4^ g°J a7|(*Jg £Efe £[Si 

»» U0|)» 7FS t ^Jl^I^ ^itl|0|Aj 03030) 1/3-1 / 5 oj g o|o|| oia ^ oi- n|x|M m|*|f| ^ 2M. # 

* ?-3Efc 3 2?H°-| SO| #^ 3|-U^oj 7|&^oi| oi2 4^A| 27H^| gO| 7|& ^Oj| oi# ^ Si^r 

- ^m|o|A| g^o| 47H^I Soil ^Hsfj 3^o[ gg* 4 s Sl^K ^ <^S &*|2J g|7W s 

Soi|7|-o|x-i|^E^ tiascK 

[Oil 1]5[l[o| «£| 7|e(300mmx320mmS| 1.1mm a|e ^a|)o]|^ g EH u e)-«^x|| ("CFPR 7flS", Tokyo Ohka 

Kogyo K.K.^Ei 3# ^ ^g, 100°Coi|Ai 2^- -^^a| Ha| tH|o|?J, 200mJo||Aio| x|-sjAjcH|°| 

oj gA^| QH^|^o| 40 ^^o h o| ^A^i| A^JD, 250°CO||Ai 5 « §o h o| bH|0|?J# Z|Z| ^^J.- 3^ E J g>H ^0|#0| 

cWoll, UEH ^BH(4) ^(7)^ ¥S a^(5)oj| 3iS£|J2 c^o{| =a|o|a|H HaMAi Hitachi Kasei 

K.K.^-^-E-j ^ a c^o]|^ 270°COj|Ai 10-& ^2} t*j|0|^H|cH, 200A^|£| #E.|0|n|H §i°|(6)§ 

SSohoi, zl chgoil °f 205E^I ^allH 2|« *ilg^B t} "J^^ £ H cJS c K 

^#7|e(2bfeS^ 1N(4) II ^^J ^^(7)# E.^IS« fllfil*^ ^7|afsaie BWSs'«a|s|sa 

C K o|g7i| «|a|a 7|e(2a S! 2b)oi|^ o||^a| g^|^ a^ ^go| 1^,0] Aj&|^ >^t||o|Ai7|- zi a|-o|ch| ^--£4 

B\0\ ot 7 | e oj| DH°[ E-| #%bO\ - 8 £o| Z|£cH|A-j JUx^O^ (S^7| ffO]| ^ ^ ^ ^ ^Sf-E ^ 7|&0||Ai fiofi HH ^ 7|fl-0f| 

c«S BfgJ tf»sf h[a|7|| ^^o^ 8£ o_ h g sISH), c^o| o|^ g0 | nmi S0 |^ n|B|o|g^|( P yrimidine-based) £!^S 
(3)SS *H.*ia §-x|# m^^oi otjg SfecK 



-&5tr ff7t 88 "C 94 "C 
> SmC" > SmA > Ch. > Iso 

a^A^ o|^^| ^b|H] oHg )a| oh § s j 7|ff(2b)^l ^iJ Sloil qjoj- 7|e(2a) s:d)|^^^ 

^ Sl^l ^193 o|-o|Ha|H. Sis ^j^H, o^^(8b)oi|AH ^j^fe ^°i-sah rnxng ^ 0 |fe 31 a g 

^(8a)oi|Ai ayg chH SI ^bH# "4^^. 2^2^, Qi|g #*|^ 7H^7|7|- K-b ZLSS c:|^#aflo| ShtfS ^e»KttcF. 

[oil 2]^ho|^ L||D^q ohs S^|7F c^o| 0 jaio^ ^bi^i^cK 

27H^| 7|S(2a Si 2b) §si i|B|(4) a a^(8a)<H|A(a| ^^1 ^S(7), 3^(5)£| S^!77W ofl iaf stttt 

£ ^alsiacK c^oil, z^z|o| 7 |^« #e|o|d|^ S^^(6)("SE-3140", Nissan Kagaku K.K.S^eH ^» ^ 01^)0^ 

0|S7i| ^a|£j 27H^| 7|S(2a 2b)-E- C|-#0|| ZL A^|0|| 2/zm^| ^# ^oj-cHI Afj||£j >^fi(|0|Ai b|H7|-/HS e!7F£|o) 

zl#o| b-| ^mo| a^ QoH^I-zi HhcHolsaciK 

3.4/zm^l fflaia h ^ ^ho|^ m|d^ «qs(3)e aiSsreHiCKN-400", Chisso K.KS-x-eJ ^ 01 

#)ol| ^7Hj-o^i ^a|£|j7 f 7|ff(2aSF2b)Aho|o| ^oj| ^ojsjoj, oh S s^I# SSo|-5J^K 

^#^1 aafS-H, °i|S S^l^ A Ji^2l S^(8a)oi|Aio| oh S Sfls) ji S o m oj3 H 7 ^ 7 |# Mo|x| ^ 

Eh#oi|, g. a-go| 7Hl2^A|oi|oj| cc(-# ohxh s-x|7f asch 

^I3£S & ^A|ogofl cc|-# qhs ^x|(i p )^ °t 7|&( 2a §J 2b)^o|| ^ai i^(4) °' ^^J ^£&(7)# ^^l 

aiaa|i|B|(4)feSll«BHi7ra ^5Uck 

^)S S*l(1p)fe 7|e(2a 3! 2b) ^ ^|oj| ^b^ 4 ) a ^3£(7)« SS^Zl a c^o]| °J Sl°|°| ^S^zi 
^H^aioii^ ^a^WI 7|es| Ei«j 9 oj7N o|«H ^ 561 ch a^c-ll, 7|t*(2b)«WI ?-3£(7)S}S SSo^ah *ms| 

o||* #cH 2bcH|Ai ^ e-| m*U4)W « Wfe ?do| 7^^cK 

[Oil 3]^S0f|^, 0|BiohQl|S S*l(lp)^ ^ 7|e^0|| §E^ ^ (4) ^ ^(7)# §AH §f - ^j - Xi|£|^ZL 0i| 1 3} ' ' 
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0|frf7H| ^U|£j qjjg S-X|(1p)U(|°| Olj^^j^ gW( 8b )o||Aio| aj nj^ 2 | « o|«0)|A-| SCHISMS™ S!# flgi, 

,.. egg s-*ih= j-\m?\ kh= us ti^aaiioi atge *i«*rach se*>, »*iop)fc e^ ^ #<hi ^so^ai ?h^s eis 

^A|ol|o)| c4= qh S g-*|( 1a )o| c^£°J xu^m SSSI-S, «!S §*l(1a)^ «^S(3)# ^ S 3^ fi #2| 7|&(2a SJ 
2b), «?IB(2)^o|| «gS 33 1e|(4), nH6!S ¥S 3^(5) S! ElSJ^t §l D 4(6)t £W=f. 

& A|a||cH|Ai , A||o|g(s, x^) g*^(oi|# #oH, si S 2f a^JC'TR-AR", Tokyo Ohka Kogyo K.KS-^eH 

4= 5i#)°S 0|^cHS A||o| = S(^x|at)(9)s sj^ £|Y 9^(8a)cH| nH*l@^K n s3o)|ah, a||o|J£#(9)s- 

7 |. ^§^o S BjHj Ej^J 22H #0|7| *|§H aj«jO|| q| » §-«O^Ai 7|feSfe, *||5£0|| 3Jaf 

°|A1| ##^(9a)# SifecK 

5|*l S^(8a)o||Ai ##^(9a)» 3*-fc A1|0|HS(9)2| *H§2| «4j 2|^ gsi(8a)o||AH °| ^§(3)° a |m§ §1 ^ 

EH SEfe SDflSMSSj §1 ^j-EflotiAi E}e^SS(-s|CH, a^ollAHsi OHXj ojg Sj^(8b)^|Ai°| °!|§(3)o| ceH q 

=^x|°| /i|o| = S(9)fe 3^ Ai|o|H^o)| b|sH ye *H|3E n|S©£ =f= Sis 7HAJ&I £3 x\*im Zttr S)| 1 

^A|oi|o||Ai£|. g>o|, ##^(9a)-i=r s\^- g«(8a)2| S*H 2^2| 4-50%S 4= 91^. o\a\?} #S 

^■fe 39%2| Ailgshfe 7H|6£0|| £A|£] ZiJLl ^s. n|)gjs isofiaf A|.s.^0=| JHliS =r 2i^. 

o|eie«l« &*l(1a)a| ai|^°| ^Soil^F o|Ai| «jggcf. 

[oil 4]sMs| 7|B-(i.imi» S-il) a|e ^a|)o)|^ IeH Sah XH |(" CFOR 7 j a - > Tokyo 0 hka Kogyo K.KS^ ^ 

# ^ 9im)^ sfe >i£i a g i00°CO||Ai 2^r #e!-a| Ha|U)|o|^, 200mjo|| Aj e| x|-a|Ajo)|o| 40S ^°J- ^?(-a^ ^4,^1 
°-HM\£. Af?jg, §y 250"co)|ah 5^ bHo|^# ±M°\^ 3*i| SEi afoisol gsH^, 1 .5ahiS| 
^tHIS z+zt4?H2| 3AJ) SEH SE^7^ §4^^. 

c+Soil, S£H 3Ej( 4 ) ^|o||t, o|-3S7il S^^l ("TP-AR", Tokyo Ohka Kogyo K.KS^ ^© ^ 2i#)LHo)l o[3.m 

3§ «/4a|ijo SM1 ggg sm#o| sasioj £L£| H||o|HS|sacK c^o|| , £i§ #B^a| 7|©(2a)2| u||3o|| £ 

MS xh|6£0|| £A|g 5^ 3/Um 5j§2| 7H^(10a)« ?A y A Iio^at SSH ^#o)l S#s|o), 0.6>™2| # 

5>i n 2.1^,31 £|f| ^»H» ^Igsfe ^o| = S(g)# S^ficK 

^#o|| , ^-g g=(5)o| n ^|o)| JI, pa|o|o|H sa|?HAi("LQi800" Hitachi Kasei K.K.S-fEH ^ 21^)7h a ^|o)| 

£59 c|-#o|| 270°CO)|Ai io£ ^eh u)|o||j£|oi, °t 20££| Ha|g M^s. 7H|gsp| Ai|7|s fi «t-*fo^ eH«j=j 200a ^ 

^# 7jft(2b)e Sa] i^( 4 ) §J Al|o| = g(9)# a^o^ &h?HSS ^|2|5^ #SJ£f ^a|H)°l^K chsoll. 7|©(2a SI 

2b)0||fe 0)|^A| ^§ Ss|Xi|7h Ai^. -8£fi| JHxh Zl A^|2| ^D||0|AH b|=7f ^-t>S C|-#0)| , ^ 

# S^ie 1kg/arfS| ^ S (.o|| A ^ 160 'CO)|AH 30^- §oj. Aj|0|=g #S^-(9)# 3&&cf. Ch#0)|, 0)| 1CH|Ai A^g ^ 

§SJ&eHS *f»#o| 7|& (2a sh 2b) a>o|s| aMls ^ei£|oi, ?«§ S*|(ia)» eo|»c+. 

o|^7)| ^tj|£J °J|§ S-*|(iA)i-H2| oH^-g ^isfe JHIgSfe 2 US- §S £1-^ S ^ (8a)cH| ah sj ^7|e-^o| s 

DHS^SS! §1 sj 5iJ Sl« SSoft sFo|sa|H §If iasjn, £«(8a)oHAi°| ^s. A||oia# ^ 

S a?S2| All 4-^ a| o<| CH| cc|-# oh S &*|(1AA)7|- s)|7£5 lf£SW ^SS^. ah|7S£# Ij-SShS , §-*l(1AA)fc ?> k 7|B(2a Si 

2b) AhO|0|| S^SJ SBJ ^Ej(4) SI A1|0|HS(9)« Jtm°>^. 2|^2| ^ EH ^EH(4)fe *||3£J A|0j|2f ^A[ti S^S 

4= SJSL-I., =^|^o)|#so| 0.75/an(Ai|3-^A|ol|2| gal aEH(4)2h^??l|2| 2J= &|)0|J1, C(|ff ^|*|0||Aio| ^ EH l|EHt ^<M$} gBH 

# 7\M =r 5McK zieHL-h, *h 7|£^o)| ^bh ^eh» ^yaj=sm Al|o|=S(9)e># ^ 01^. 

^ 7 1& -yo| A1 | 0 |c* (9) s nS0 | Sj-i 2|^ S^(8a)o)|AH AHS. S*f£|£a Hj-CH ^|s|o|| b||*|a 4= <=ic[. A||0|=S(9)-S- 
0.5AmS| £0| SJ 1.35/m2| # ¥^l# 7hS ^ 

[CHI 5]0|EH°h <2!j S S-*|(1AA)fe 2j= 7|Hh AK»| 2j 5H ^EH( 4 ) S 1 A||0|H#(9)# gAHSfe (H| 421- =-^2> »J4|0S ^b|Ejo4cK 

5H§ S-*I(1AA)M|S| °h§-s ^^(8b)o||AH ^^«[ 5HS Hfl q^#aHo|# xflgshach. 

7HAJS xnth, A|7jo)| cc^. ^§ d^2| 7HAjg a|^ah o, oh s ^ o|# e!& S! 7 J «f35||«Ffe XllgSFfe- 7J0| 
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. * V«s| gftttzili l||x| x\\4 ^AiojLg^c^g, e^o||A|a| oqg §1^ D|^Jg|p|°| 7-|iJ7|§ 7Hd£ c| 

EES", ™<i £>|^ g^Oj|A-lo| A||o| = § ^1 *Hgs|fc § 7H>d & ?isf±^7f 31^1 ^ehS^S e!» 

*i|8£fe & xi|5^A|oi|ol| ecf# oh§ ^x|o| QHBt goj£o|2, *ll9£fe *H|8£2| *j K-K# ixf£|- §£| °l- Ehfl£0|cK 

0|# Steffi, o«§ ZL^|o]| ok 400-2000 A ^7)\\o\ cq|S ITO ^-S £j^(12a S 12b)» ^ 3tfc » »S| q|*t 

t*H*l 7|£h(11a S 11b)* ^ ifof2, #a|o|n| = , #a|o^|H a #a|b|y »a*(PVA) #7| #a|cH^. ol^cH^J 

ok ioa l||x| 1000 A ^|°| S§°|(i3a ^ 13b)S q ss&ch 

0|ei°[ 9 1^(1 3a Si 13b)B ^ #a|o|-D|H Sol, "LQ1802", Hitachi Kasei K.K.^E-j ^» ^ 2JS)s| 1%-NMP 

(N-Diie*|ma|^)# sg§Hil ZL c[^o\\ 270°COi|Ai 60S- gSh Hi|0|QlJ-o^ ggg - oi c{ . 

*l|11£o|| S££» ^AioiloilAi, <=o| g^(i2a, ^2b)^ §1 D 4 (13a, 13bWo|o|| oj|« #cH °f 100 A H|x| 

1000a Si0 2 ^f°-l S°J^(19a °J 19b)« aHx|^ £jo| 7^^cK 0|&)»Si0 

2^ AS #sl|o|HS A*s«fe ^biu yao|| cchBh = a| 7H A-j g°ij(oi|# *CH, "PZT-6", Shokubai Kasei K.K.M^eH ^ 
£5BH 3 c|-goi| 300 °C o]| AH tHlol^o^o^At) gxj^ - oi c l 

7|ff(11a SU 11b) A>o|fi| a(«i|S ^' a)S oii# mo] Mo\o\\ g-Aj-g o.l/fln-lO/miS| -yai^F ^-E- ^fiflol 

M b|=(i4)0|| o|5D oj^o^ ojg^i - oi Jli nlljxF ^XH(15)7F °«§(17)lHcH| £E£h ^.aj. hH ^|^ ^ oi c( . D |g 

Ah ^-XH(15)^ ^^Mi^ ^l-^ g^P-l ?j7|-oi| P-ISH ^7| 7 j >,|° 7|3 a^o|o| ^o| ^|^H oi|# §cH oj|^A| 4^a| 

7|&(11a 11b)s| £|^^^ 0i|# SO) 0|# A^|# #^0i °-H§(l7)S ^°JA|7|7| ^|oj- =*Loj SH(18)« ZLC«^ -x|^^Ai oil 

^iS ^°J^i, ^oj £ e( 18 )- o^|# so) o{|^a| ^ sacK S^(12b)(a SES £a|h|x| gj« i2a)^, t>1|# 

olBis- S-xIoiiah, oi|# #ch, 5)^^ i0/zmH| ^n||o|Ajja|. ^o m 2.\ ^ 200^x200^°-! H7|^ g 

^ 5Uc|. ^A|oi|oi| cch# ol^S oh S x^|o| gAH -oil, Sl°t(i3a ^ 13b)7?W ^ulB- 7|fi-(13a 13b)-^ } 7|&(n a 
1 1 b)o| a-1^ tcH o|#°| BH^j gj-»o| a-i^ 7HP.| giy^Til EJ?J^ §^ ^al^A-j s-{yo| §j*hs ^ oi c( . ^uj - 

#CH 4mm°-| e.Kyarn) So|# ^ ^?J^(66)^^ o|^-cHS °}m afj-^fe #^^(rubbing cloth)7F ^?Hoj| 

5cm ^CH #EH# sgsfe E-ia ^sHS s|^a|^j ^ oi c l 

^CHI, B^^-^ Sl°|(i3a i3b)S ^ 7|ff-(11a SJ 11b) UV ^Af S-*|(20)S^Ei 10^°-I ^ ^ 

^Hy A|-s|Aj(uv) 3 LcHI in# £|o), UV a L°-l g^jo| sfgg ^ul|o|-y of -aj # ccfaf goifScK uv^ Lofl Cfloj- in## 
^iaSH^, 7|e-(11a °J 11b)^°-l Sl°4(13a °J 13b)°-l ga|oi ^ah 0 | >ifii|o|Aj ojo^ oj xj^oj 

S&ofe ZL ^|°| £|i=i ojO^0||A-j ^^£|Oi, ^Dil^H^^j 91 4=AH§ Uj-E|-L[] q| & ZJ ^ Ol ^ & *J A| 0}| 0|| A-| , 

20mW/cnf^l 3^cH|AiP.| uv ^ 8cm/&°-| ^?Hy^ 4= 2icK 

SI ^1(1 3a 5J 13b)# ^o^. x^a|oh * ? 7|&(n a §y 11b)of|^ fg S ^x|3|-7| ^fi||o|Ai b|H(l4) S! □lU^I- S 

^ ^ AH (18)^1 S-a^ 7|ff(11a 5=' 11b)a| at)-, H 7|£KHa 11b)°-l ^J^^l Sgx-f|(i6)o^o| m^ 0 | S^aIJI, zl c^#o|| ^ 
?J "(18)# ^o_h oh^oj -oi oj -oi «( 18) o| m^ 0 | |Hsn ^ S*|7^lsacK 

& ^ A|Oj|CH| AH , g 0 | Tflfl £j ^AH^ H|a|Q|Cj7j| glf QijS A(^^SAH qij § ) 7 ^ ^ o(cK 

[^a|D|Q7^| A) 
« ^ sn* Jfc Gh, ^ Iso. 

* ^*v^ a » lis (3or*«^) 

^Soii^A^ ^s. ah^ oj A^j)o| g7F# ^joi- oijS &x|7f ^|^o^ 7H a|s ^zd^WIAH Ak-^j. n| a| □ | g gffl- 

A ^oFzi g^o||Ai 7£^| Hl^fi Sl^t(i3a 13b)« §l^(13a S! 13b)S S^^o 
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t sLH g^j£^ ^ulsjacK u|JMkfl*H, u|:m &*l7 r UV 3 LO||s| ^#o]| °J^K^^( 1 3a ffl 13b)s| fla|« «af 

¥S*1» iJH7|-b S^l Ai| 7 1 oil cH^I-oi, UVOil oil o| oh § - UV oi| ^#H|x| oka alia oh§ g-x|Sc|- 10-20% 

H« ^l^:M&i|0|# 7^*M| 3fe 2 7l| Ai|7| 4*S| ^§ MS^K 

m^s, uvo« a-E oijh as g^ioi-^- a** &^*r h*h 

xr B|-S OVS §&)^o| go^ o^j=iEi oi| Ha| ^S ^H?|^ B*fl(EH 25), UVo|| & oi|°| oh§ - niAj ^ 

o|Aj £<*(NP)*r ^ S^(P) a^o|°| ovcHI °|SH #^>4oj 3^1 S^o||AH, zis|. Dflaa| ^IMg ^o ? | X | 

S 7i| ^iCH|A-i 5"^ oio^(p) lHo || Qf| Sa | = g °j2?lch 
^7 1 ^ b^|- gO|, J>D]|£H^*! §H i|AH# Xi|g^7| ^-|^0i ^B||0|AJ gQ^Qji y V ^A^o , 5]^ ^|0|^ 

sj oH 9 ( 17a ) 0 | ^j^oj E g g^#(i2a, 12b) Afo|oj| °j7 r £! 3 ^|o|| g^oKH 3 # &-*l*K>4 SI ag- ^ D{|£a| & 

AH ^SAH°| *JAHJ S^(P)HSS| 3^££^^S-#5HXi|^50| 7^§W| QCK 

chi ah g. *>g°i a#gg oh S b|n|g A^oh oh§ g-^i-oi ^gsisaxie}, s-goii cr|-# sa| 7H^j sn[ 

fe *IS0| O r td °J|§§ fl» CH, ^ 7J # A^3^ oh§ S*l# OHE|H nHH^!^§ ^ 7|H0|| C£^ ^S|4=- 

S i^ll, refill o I ai oaq^ow °\t>\\ «a|£i c[.-o| S-*ISoi|£ °jy^o^ ^§ 7^^CK 

S §g§ SeH *^l*ra-H ohq §-x| g S o| ^ Q_^[x\ o_h § xi-^i xy>4 # 

^j^ fi)^- S^Oll ^Dil^^^Sj §|°4§ S^o|-7| ^|tH 71© AMI ID1|2I^ 5^ Sl^|7|- 

& aga| ?H|6^A|oi|o|| cHoj. ^o|o| oi^oj^ ^o|cK 

m2±£r 2DH^H^™ §1^1^, 7|ff^Hoi| 2DJSES5| §i a 4t fl» SB1l)« &A^7| & 

*l# fil^fe & S^Sl ^11 6^ A 1 0i| CH| CCh# A 1-7 1 ^ £i Aj^^OlcK 0| A|>^gJ^ ^5||0|AJ oj^ oj M ^ ^ ojq^ 

S schis^^^i si^Hi §oh « «a^7| ^| oj- 5l#h|. 5!-^7| r^xK2D« ^tj|& g^x-j| ^-a|- § 

x|(20)# SS-S-ch. 0|&|ot- i3t ^a-II °| ^!2i!^.A-|^ s0flSH^5| S^XHI^Ai 1^if%o| # a| □ |-0 1 H<M-§ NMP 
("LQ1802", Hitachi Kasei K.K. ^J^r 7^)0| xicK 

o| Almoin, -y^oil 2^ SlW^q, 16is| Ha|l^z|# Ai|g^ 3)o| S oi* ;;W 0 |d| AH|gg 7|&(11a 5E-b 11b) 

0| ^Bj|oj£i|^ ^1 ££ >^E|| 0| X\ (£A| £| 7I| a^| ^S^Oj, igJ^ ^!§7| ^(21)7^1^3 ing(24)# S§H ^7| 

^Dil^^S.™ giAi) -aoHo| « A^CH] oj^H £^H|CH, 7|ff-(Ha SE-^ 11b)^l ^l^ ^^0|| ^Dil^H^ 

^J^7| ^XK21)-^ ^S, 2|fj S-§=o^ o|^|-7| ^| of Q|Ai| ^# 7|^p-(22)o|| :ng5i|CH ^!§7|(21)# x|g 

-1- ixhsh o|§a|7|o^, a I All ^-^7|^-(22)^ 7|^(Ha, 1 1 b)of| cf|eH ^ olSSW, d|a|| ^§ 7R(22)^ ^-A^ 

7| o|^ 7|^-# ^ah^- x-Y ^E||o|x|(23)oi| o|«H nWficK aS7|(21)o|| °|3H *a|- ^#(24)oj|^ °Jj^| xi^(25) 

7|©(11a 5E-^ 11b)*f ^#(24)S| Sif ^1S^7| ^|^0i, 7|»(11a 11b)o||^ ^ a#oih SB #*fo|| 

sl^H §1 n|-a*(£A|fi|x| &s-)o| ^l^^l ^i, o|xfl 7|^(22)oi|^ SI □h3#^Ei ^#a#^7| ^| eH 3 

°|A|0]|Ai §^ ^31 ^ 3# Bi|0|Xi ^# ^A^p| & B|| 0| X\ (£A| £|X| &#)7|- Q CK 

B ^|o|xi^ xhicH S#£i(26)oj| z-\ *W ahi oH h| ch , in#(24)^-^E-( o| ^oh ^ A fo|| oj-ah, §1 oBii aiiojxi 5A^Di, § 
1 □hass^Ei £}a^ g# g«» OH, 3# *fl oh; 7|(26)oil a# ^IgacK g fi &nm^*ie\ as aj^ # 

7|^s ^oi, *flo|7|(26)-^ 715(1 1a Hb)^l SIS o| ^ctj □ | a|| =f-^ 7|^(22)s| ^|x|# ^gs|-oi 

i^#(24)# ™ti ^JH|0|AJ o^o^ # lL[B[ -go_^ o|§a|^JcK 

7|e(11a SE^ 11b)0]| qjoj- ^§(24)01 o|^| g S ^ 5 x|| oh; 7 1 (26) ^#(24)S ^flcH^oi ^.a^ ai^I-^I, n|Ai| 7|^F 
(22) # Ailoi^oi in#(24)# ^Ji||0|Aj ojo^ f cch^-h S^Til o|^A|7|Di, a §7 1 (21)^1 ^l§^f XflOjS^ 

SI oil §oh ^A^ AHIojohcK 

Apl D||7|-U|#0|| CL^nj ) 715(1 1a 11b) ^IS §°-^t ^7|3Ho^ «A^|-JL in^o| &A |. X||CHlh0|| tXfB^ ±^ ^\\^ 

^E. §J S^l -g-Ah ^7|# xhicH ^o| 7H^MI h)^, cc|-aH Sl^| ^oh- 715(113 SE-^ 1 1 b) ^o|| ^^ahoj bf | 
^sj >,ii)|o|Aj g^o|| £11 ^ SicK £^ *, SIxhi^ 7|-^H|cH nH^ya ^CHISH^™ ^ SiciK 

S-7| ^£lfla|S 7|5#(11a, 1 1 b)« A^3f0i ^ QH§ S"*|# fl|3E»|-a HQi, 0| ^x|l|| oh^ a^e|| S 3 ^ U |§ 

(cross nicol) g^7|#o| g-^g ^^J- sjaigo^ ^l^PS^r. H 0| S*l L H S| ^jS-B §^o||Ai §J g^-g a}e|) 

(dark and bright state) # ^eH# ^1^^ SI S^K# MS^I^}, ^1^ fi|-?- S^o||Ai-^ M# Qif7| 

#o| ^7 1 asH 5lSlr [EH °im Ail^oj-o^At) ^Dii^E^sj S1 m«cK 
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^Dil^H^™ §1 ^&f)°il ^■P^J^I 9S(Ps)^l g*»^ ™§S A^|Oi| o| m^o| ^*fc g=i AfO|Oj| o| 7 |. 

£t££t Qijg §x| 7 |. ^§ §*|"Oi| o|*|| g^, g^Oi|A^ ^<|J AH=||o| OHgg ^x|^ b|JH^A-( 

°|§H 2HM|X| S}0£^ ) Ak-oh ^| 5^ A | 0i| Ol| Ai ^CHS ^§ AjOJ- Qj-Ajg ;^C^ 

0| ^A|0«0j|AH S>|-^ gg^oilA^ol sD||SH^5j §1 A}e|)o{| flfe QH g S £oj §^ AK=|| o| jzj^j gc*0||Ai 0|#-£t# ^fl § 

0| 7|**UE^ A^gsj 3^.^ M# S^7|£|- 5ffS g^| CH§ ^E||# Ai|^3^i, £ |« g^oj|Aio| A^| cH^ AjE||fe §E1| 

ohsHoJI uH^IS m^ ai|o|h#h|- ^ 7|^# °j-ch 

^|7^A|oi|oi| ^gsfedl, xi|6^ A|oi|o||A-(s(- ^o| ?|a| xi|c»^ SlAi| §oh~ ^ b(|fiA|?|^. cHAj f g ^ 

*il S^-B 3^|o|| s|«| *H #£121, #S(charging)£| JL 7 Iff &o| §<*o|| £5H|£^ flKHS^K 

*i|13ifc SI^I £^ S-a| ELtE 01| # #S 7|ffl- ^0]| ±Qi| o §l°t# iiSfe a&Sfe Ai|7AJA|oj|o{| ccf# ^i=i 

A|r^ij# £A|a-cK A|^^e ^E^ojaii^ ^hs xiiss ^e||o|x| a^oii 2§g 7|ff(na ££fe ^^b)m SWoi ggxfi 

UDS^M flSH 0|S ^JA|0l|Oi|Ai A^SLj^ HjL[ ~A[°} ifii| *l^7| ^ °J SlfSfe «HS7|, §J bf|#^-# 

3h7| flfi ^S7|(charger)# ^§ Sy(31)# S»»ch §|q §QH - ^71(37)^^ g^sjcK 

«HS S! §3 ^ S-#-E 7f^7| S^(35)i-Hol| #^!(35a)# 7^ g3S(36)S Af§5W ^ ^^(31) 

^7|-^7| 2^(35) Mo\o\\ §ah S Aj^|3j.o|| 7^gcK #51(35a)# S^sl §33 2^^l q|& uH*l€! SS= 3^(32 

S« 33)oi| °|SH SffcS H>-^- ^ Til o | s.aj 3 W g*b£| C |. 2 ^a| 3^(32 Si 33) oil °!7F^J gojo ^ xi| oj i| oj , ^#o| 
7|B-(Ha SE-^ 11b) ^!^' o^Q^ojj £S£jcK 

SS= A-iicHfiloili, ^#n{- *!§7| iJ aH# bH#7|^ o|S ^A|oi|sh ^A^MI 7|^(ii a £E£r 11b)o|| kf£| 

tS, ^ 2|S 0|^0| 7^§h£^ o | A|| ^p-^ 7|^ ^ ^jO|A-j S# ^r^# ^1 ^IS ^ 2i^K 

c^o^ f Jl^i^. c|--o| ^^ 0 | 710- a^o| fi| « go^oj) §i^| §oh # ££ ^ £ ^ ^^l||o|| aJ^ 

^ tH# y^0i| §S xi| §qH g U|««^£^ A^S|fe ^| 8 AjA|0i|O]| c|| eH ^ a a 

Ail 145.-^ A-j|8AjA|0i|cH| CCh# £^ A|^Edjo| £^0|CK A|^gj^ S *1 S i#(42)# §OH d|)S7| ^ 

y(41) a *IS7|(44)S^&] §SS oil bfjft oi|Mx|# ^|5H ins ajah # 0 p|§^s ^^^0, s. 

7FSSF7| ^|oh 3|E^(43)# a ^1|^. ito^cK ±M(42)^ 7|e^o| njA| a( h. g^oii bH§ gqjjg £5 ^£S 7 | 

&(11a Hb)o|| V\t£ aHA|£|ji o|§7fe*W| b||*iacK #oh u n#7| ^y(41)-B 7|#oj| ^ t^goj flJt | gs nj g 

^l&(11a 5£-^ iib)oi| meKH ic#(42)# ?|a| o|^oi|, giAil gqij^ 7|& a^| hH#Sc:K Ai|oi7^-S^ 

[26; AiH2£oi| £A|a]# a^^oII s|«D, §°n H "H*^ *H# #y(41)a| ^?Hy §y ?IEKl1a £Efe 11b) ^tf 

g^o| H|^|£f §7|SW, §-0i| A|AHH| AjEH^H Aj ^ ^ SI 5i 7^&O^Mj o^«fcg H>g ^ oicK 

0| ^A| 0i| oi| Dt|.SDj i Jliji^. bHA|S df^oj Z|Z|o| ifojl Cjjoj- Aj^^o^ §A| «X|^gA-i ^-§-^ 4= 

SlOiAH, 7|SS| ^<Mt} H7| A^cHI §SX1| §o_h § A|7}S X-i|6tJA|0l|ac|. «[0^ ^ oiQK 

^#oh 4|A|0||0||Ai, SlA-il §Ojjo U || fte o|| o|^H 5jAj S|^g^o|| ^5|0 M fESScK aBjU^ ^ ^0|*jOj| 

a^o| £ |« g 04 o|| nH@ma a||x|^es. c^o^ 7 | ff Mo| 51^ o^ f &i«j^ ^Ai 

oil a i-o 1 ^ s ^ Aia|# xilg^HB ^do| SES- 7^3FcKAi|gAjA|oi|). 

a 0|*0|| £^|A|^H^# AH|7H&o^ Mi> hz#a ^-^-E B-IS 7Ha|X| ^Dj|^E^5j § 1 °|# Ei?j£J ^.^.S. 

SI ^il^^cK o| AJAjoii-^ 21 uf|A^ c|^#£j|o| ^x|# Ai|g3feDi| ggo| 5i^K 

^6»3HI6lH^I AHIs^JAioiioilA-), stHISH^^! Sflxysi AfS<>i| cfl^H Hlsa^lef, 9«x|[og«ca TorayKK a^ 
"LP-64 M ]# M&t>li= 7A SEoj- 7^^cK 

^15 L4i^| Ai|9^A|0i|0i| IXh# S§ oh S A^|- o^o^o| ^ §B Xia|£|^ ^1-^ S^S 7|-X|^ §B|)o| 

Ol^Oi, oj^^F§ °1J§ Ol-^o^ ojoj- OHXHg ^ # oj7H|§|-^ 7FHCK 

H&I1M 5^ §1 A^oj fflAj £|i=i go^ol OH AH 0 |s. siajj = A |>0|0||AH a#o| wo| 7|^# 5|AHJ g 

^MCh ^CHi 10° ^SoWl^ 15°°}^ ^ X-i|g§fe 5jAHj £ |« o|qo||Aio| Sl°to| ^xH^. qjj § 0 |§# 

^A-iia^s aji|.Ajo^ gAi^jcK 

Di Ol^OlCHA^ 5]^ S^L||0||Ai OPIS 0|S £3^ m*\& SDi|^^^5| §f o|Q^oi| o| Sf | 2^^, |B^o 5( ^ 
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g tfSoj xi| 5 LHX| Xi|9^A|0i|O|| ttFSfl, 7|e Ajo| 2|« O q ^o ^« ^Qfl^E^^ c£- ^oj § g 

7H*|Ai 5|*l S>|^ S^0]|Aio| oHg^ ffl^i go4o{| ^§ S>I^0||A^ ^§sjx| sfzil^, 50bH#°-l finiass. &*hU- 

ctH ^SS at ^ej fflthS opl^xi go* S1 §|f °i Dj|sa| ^Sa-|°| asol ejxiigcK 

°-|^- g<*jOjW §1 £J 37|^ ^7jo| #oj^AHo^ o|sH §1 ^AH oj zps. *=Ajo| L4g§ §[| § 7^ 

fll15Hfe* SJSfil *HlO^|A|ot|o« iitB ^ S S*|fi| 7H^=3hoj ygsolcK *iH5£o|| sicHAi, °ijS S*l(51 )fe *h gg 7 | 
(52a Si 52b) aK>|o|| bH*|£i *i io^cf. *J ^E£=. cj]|Wo^ bH^l^l #a| 7|^(53a 53b)# a f|o|| ei 

S^5+(55a 5J 55b) Afo|o||, ^iJ 7W^- ^ ±ii\\o\M u| ^(spacer bead; 56)-^ 7|£hM(53a £i 53b) Afo|o{| 

3(oi|# ig-1.5Ani)i ^|3h5E^ «H*|£|oi, ^1^0 1 31^2 ZL a^|o||^ 3 Til oil qjsf] #eiS£# 5| - ^SAjoijg (5 7 )o| 
uH*|gch 

*i|15S *«17£o|| £A|£j 3JflH, ?l&(53a SJ 53b) Z^S] ct|g f-g 3^(53a S! 53b)°-l » AI(S^°I 
fe) §o| x) xjtJ-Aj S^(58a 31 58b)0| y« S5E o|fi|- JfLg 3^(54a S! 54b)^ 37|*jo^ ^ 

»EMl£ bdxlElJ), =4* a^-(58a Si 58b)H^ M&S 3^(54a 91 54b)^ Z^* bHx|£jJl X\\ ^ y^0\\ £A|£j 

am ^ a^ oH^q^-i- m & ^oi , z|z|o| jn^goiiAH sa. 5^ a^(58a a 58b) hsoii^, oii# #s 

1 00-300 °C^I ^-E- #x|£j 7\&m oil # #^ ^i^E^il-o^, g^s| aho| ^!So| THICH^CH 100-1 000 A 

s| S^0| ^I^^JcK Sl°|(55a §J 55b)-E E.^^ S"S> fe 2^ fla|» 7HxiAi bfj^l^ai, n ^^ijo^ A ^ 

o| ^a|o[|cH|a^ gQ^oijA-jol Sl°|(55a ^ 55b)^l ^[^, Q^(58a SJ 58b)0| ^b|£]x| ««.o| a^]« xi| 
cH sa«K>ll ^?J# SS- Hall^^S ^|g^ §i ^So| ^o|ScK aaoll, ^ S^(58a SJ 58b) ^^| 

Sl^t(55a 55b)^l F^, ZL SSo| oFEH^I 3^(58a 58b)^l SSj S^oil °|eH 7iSCH^|°S, ^ 3^ 
(54a 5E^ 54b) ^ A S G SE^ JlCHI^H-^ SI ^Bf|^|Ai°| ^-g. M£|S^^Mc|- ^|CH£ 10°, ^^Tilfe 15°^# 

s ^a|ge^# ^IS^H^ 3fe ^cKi15). 

olBJS^ia S*l(51)s| 7H|^o| m S oil 7[ ol$\ oil tfSSck 

[oil 6]1.1ramS| §J 300mm x320mmS| 7^ & ^>^l ?|£K53a f 53b)0| ^ 1 000 A ^^4| o| | T0 °|# 3.^S\a^ t a^ 7 | 

ITO^t-B ^ M y oi 250/zm^l ^m m ^^W^\ S^S(54a, 54b)# S^^K ZL cF#, cqg ^-g S^#(54a, 54b)^ 
Al El-31, Aj-A.^ Ol-s^ m 7^ oi 250 "C^l 7|ff ^2^^ ofe g§o|| °|sf| of 2500 A ^^i| 

^1 Al^^ fa§£|n=|, ^7 1 Al^t-E i£££|^ziEHs| nHEiysjcH S^#(54a, 54b) cchBf zi ?J^oi| 10 

m m;9\ ccjg a^M(48a, 58b)# SSt.^K 3^S(58a, 58b)^l 5 n J^ S^H ^^^|Zl EJ- 

x|- ^S7|CH| o|^H 7\lk7\7\ ^S£|^o a ^ a ot 50 oA^O|o| S oj o^o| °t 600A^| SS^|^ ^S) 

«eK 

¥S S^S(54a, 54b)^ ^ 3^#(55a, 55b)^ ^E-ig gsoj| qt 900 A EMTS ^^l(Ta 2 Oj^^. a 

3 ^f§, S^^t#^ NMP/nBC=l:l 5& Sd||lH 1 .sggf j^Ajj e o| >B | 0 j. D | =a] gojj (« LQ1 QQQ » ^ ^| E ^| 7W | 0 | K.K.^^E^ oj 
t ^Ffe)# A^SK>| ^n|Lioj| o|- H 205L §oj- 2000rpma^. ^i|£|o), ^ 200 A ^^|a| Sl^(55a, 55b)# §S ^ 3 c|- 

3 e|-#, ^fii|0|Ai d|^#(56)0| 3fLfo| 7|£K53a SE-^ 53b)^| ^-a^jl, oj|^A| ^x\^_ g (£a|s|x| Sf#)7h M 

sij^:ZlB}|ii|(fiexography)oi| a|fH c|-# 7|ch( 53b cr- 5 3 a )o| n D j« sssji*!, 7|&#-B ZL BJS &-&#0| a^ §fj 

1.5/jnS| d|£| geiia ^I^^ICH #IS3(blank) E(-g, a^I ^xfe o|-g«o| ?Ja^ g 0 | 

S L f E Mu- #a|o^|^7i| ?s ^S( 3) o^ xH?jxi *||15£0|| £A|g oh S s^l(51)# SSthciK 



-asr 67r 88t 94t 

> SmC* > Sma > Ch. > Iso. 

o!)S ^o|§oj| a|oi- qijs#o| Hj^-i- ^So|-7| ^lei-aj, ohs sa| ^^(h)-e, &-SAoi| ^^oj- -^j 

m, ^Dil^jS S-Sf)H^ Ai^ ^# ^A-]^ A^ ojgej- dHAij gq (W ) o, 0J04( B)# z|2| ojo^ = (, a, j) # ^ 

S"«H. ^H8£01| £A|£| S a| h|]eh§ 7|^H|oi, oh S x^|oj H ^ ^^#oj|^ 25ysec^l 40g^s| goj Xj^ aj 

1/2^1 ^E|# 7ha <^*{o^ of 20A|^h £ £ g C f n C ^ t ofc ojq S(| oj j) l||o| djjAJj oj &Aij ojo^g ^o| 

a^loilAi °J|§S ^|7F QHSS s^ch 

S#oj. b ^ 5>o|, * tJAloilojlAH, §1 o| # (5 5at 55b) ^«o| ^ S^(58a, 58b)oi|^ °f 100-1000As| £*jo| Ai|g£| 
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ci^o|, s ^§ (58a> 58b) o| aae a #sj. a^|o| o^o| «|S£|7| emboli, ^^o^ C ^ Si 4^Ajg *i|goF7| 

Ap| of|£}oj b |jn# fl*fo), 3^ 2^*^ nHEHyi! AI*to| 7|&# SHH oM=L£ 7^°}# 5^ 7h>^ a»» 

8 SSoil o|sH «££|acfe S# *US|«Ufc oi\ 6SJ SttC H J9°^ a|m &*|7> 3^S(58a, 58b) ^1 

sa§ 3*1- #§n ass Em *g7|oii °ish sa 7HS7|7f n 

ah of 50AS| o S0 | aas|°jcK 

b|jE qh S oi| 6o\\M2\- H 0 ^°5 °-^§§ ^S£|»ScH f o|oj| Etfsg oh§ * , L |jo| ^^(w)- 

*A1|(B) g ^1 Oil A^ of 42% Si #7^21, o^^JuH o| dH^j( W )-AA||( B ) g^|0||Ai^ of 37 o /oSi a4r«cK 

4*7 1 XHho^A|oi|o||AH j =^ 3^#(58a, 58b)^l 5°J 7-|iJ7|^ o^^uH ^# 1*^^ A^^ Al ±Wg\ 

U g^oil fileH aUSslBS^, ^ o|# flft ^°to|| ycH^co^ uj« gg£ ^E}|oi|AH g^g ZnO^IS 

7HL-K flja ggfi ^ o|# o|| b| ^« oiis^7Hu|. gflallfo^ o. cK 

*l|l9.Efe fl|11-fc|A|0||0|| tX|-# oH§ S^|CH| A^^ oj- 7|e(53a) H||£jS l^E^Hfe 0| Aj A|0i|0{| A^ E|g 

¥9 S^*(54a)o|| A^alS S^#(58a)o| 3113=1*1. ^ S^-#(58a, 58b)o| x||3£j S^#(54a, 54b)o| ^|20£ 
°-|- Ai^ 5|zj-o^ jn^l-JE^ oj- 7|&#(53a, 53b)o| HH*IScK ^ 3^#(54a, 54b), ^ 3^#(58a, 58b) SI ^ 
# x-i|io^A|oi|o]|AH£|- ^A»o^ - °icK av 7 | A^|-a|S ^ S^#(58a, 58b)# A^»o^ > ~y[z*o\ 

□h^^i^i n& ^^i ^^101^ g^oi ^ oi cK 

¥9 S^#(54a, 54b) ^o|| ^7| A^a|§ 3^#(58a, 58b)# ^ S^#o| a^ cH& bH^|H|ji ±u\\ 

A^7|oh bl-Sh ^0|, & Ai| 10 ^' AH|f 1 tJ A 1 0i| Ojj CCfS S> CChBl- ^Aj£] 3^#o| s ^o| sjcHi oj-^-71- 7H 

S^l ctH^oii, ^.g a^ms| °J^(^, °o^) ^o{|AiMc|- ^ ^|Ai dj 3. ^aliJB se^ im|£iS5| Si ^-e|)7|- 

JHI^siDl, g-S-c- ^l-E ^^^^ aa-£|7| cOj^oil, sa| h}]eho|| ^|s(o| ^^|-7|- ^ °J°H5. 

SI Xi*FfflO| ^o|g ^AH§ oh S & x|-£ S^K 

^9cH| ixF# qij S g-x|^- oii^qj ^121 i°| sa|£| ti^ 7ha ^|o|Ef Sf*lia ^ 

^il21£S a-^ohEj, H^ie-I ££-^ &a^A| ^-e ci|o|E|- & *|- ^ ^ Soi | cc|-= oh^ x^| (61)# - 01 

— D i , 0| S-xlOil^ >,^H AJ^ XH|0| S|^(66) ^ Ci|0|Eh Als AH|Oj S|^{67)7|- ^^0^ ^5L| - ^^H Aj^o| 7 |. £|^( 6 2) 

*' ^i|o|E|- oj 7 |. a|s(63), ^§ *i|oj *IS(64) SI nan™ ^|CH7|(65)7F Q^cK zxBjjm ^|o|7|(65)^Ei ^P-i- fl|o| 
(64)S SsH ^^H Aj^xil&i «IS(66) U c||0|E|. AH|o| S|S.(67)S ^ q| 0 |E|- S! ^ aj^ 7 ^ ^^gcf. 

sI-ai- E||o|Ehb ^ Ai|cH fi|s(66) 3! mo | e|- aj^ xhicH 5|^(67)cH| a|eH o]^^ z\\o\b\ °! sa| d||o|e^ 

— ^! ^ 2^-^ Zicjj^ r^^j ajs si^(62) ^ CH| o| Eh Ajs ?j7h 5|^(63)oi| g^S^K 

^ A Ji eJ^h 2|^.(62)-^ ^ai Aj^oil o| Sl] gxH£| ^3?H y ti^m ^?Hy dHo^oII o| S[) ggg ^ah^. 

?}7l°W t N|0|Ef. a|^ o|7^ 2|^(63)^ SE^- SA| Ak E H## §§3fe SA| C-f|0] B|- °! >^?H gJ-Ai Aj^o) 

oil a|5H a§S nFS## ^ tH|o|E|- aJ^^ # zfz|o| d| 0 1 e|- g^Soii o| 7 ^ c |. 



a^si- b|-^ ^ 0 |, & ^goj oh S oj 3 n ^ q^senoi xHigg. ^ 01 ck 

ok^o| 7 |5J1|. 0 |# 7|& AhO|CH| HH*|a ^^ofe oh § g^iofl oi^a^ a^ 7 | ^o| 7 | & « a^| q]jgo| ^gsj a^e|| 

?HS| 3^ ^5. S: 1 ^!^## ah^ «e|a|7|^ fi j « gsj(outside-pixel region)-^ ^7| ^go|| sj^ g 

Of SJ A^ 7 | q|jgo| S *f a^h t*!o| # ojo ? | - ?S gof # oj7^7| ?|SH ^ 7 | oijxHg AH co|^| S ^ ^^o| xj^ § z;i b | 

WW, 4*7 1 S|¥ S^Ollfe A^ 7 | oAo4o\ qHgo| g E y^ c( .s qij^o] ^e|) # Ai|^SFfE^ ?f£ 

7F aH|^H|^ 7jo £ fgo^ oh S 
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*!# sfe oh S g-xl. 



*\\2%W\ 9lo\M, ?2=fe 1|b|s| XHS£h Silffl- XHSS. 0|^0iA|fe 2# agog ojj § 

*I|1»0|| 2IO)AH, Ap| Ap| g<*jo| 4 -90%O)| sH&sfe S-ff*H= ?(§ sgog oh S 



7H| 1 °hOj| <&0\M, #7| §g ^2^- A}7| 7|Eh# # ShUf2| 7|gj. AM>| nj-Mj S |« oj<«o)| dH*|E|^, Ap| 

S -Ml o|S (shading) SJ «hS (boding) & ^ Sife- sf^S o|^-cHx|fe. sfe 



H5Q0\\ 2iOlAi, Ap| ^3E£r &7\ gS1fi| 4-90%O)| SH&sfe ?J«# a*«fe 2!S Sfe °Jj*j #*|. 



7| ff2 ^ o|M 7|£h AhO|CH| H||*|3 oh § ° qH§ x^|o)| °}0HAH, Ap| *^o| 7 | & = Ap| Olj^o] aJeJ| 

AJe|| g^* ej7hsF7| £| bH A-| Ap| qH S# AH =£1 x| SH=- S^°| Cf| ffSfe JfLQ ^llf-S ? 

H|*M*|. #7| ni*j A.2)| 0 |Aj ojono)|A-|o| oh § s. Ap| sj^j gc*o| oHgoj a^ej-jH At E() ^o|s aJo ? | 7 | o|s() zp^ S o^ 0 | 

Ai|8S-0|| ^CHAf, At 7 | 7|n(.§ g 2H(>|H SM^I 71^ Afo| nj-gj -Afi||o|Aj ^Wo)| A ^| §go|g 2Dj|aS^.™ §1 
(homeotropic aligning treatment)^! 5!§ ^§°S Sf-fe- 9Jj§ 

fl|8&0)| SiCHAi, Al-7| 7|&# §- £|CHH Smaj 7 |g Ato| ffl^ ^2||0|AJ g«0||Aio| §^o| S Xh£|Ajo|| i^gEJ ^-g ago £ 
Sfe S-*l. 

(homogeneous alignment film) 2D||2SS5| §l^t°s 3§9 3f Sfe §-*|. 

A-fl11lK>|| SiOiAi, At7| ^ £c- sOIISesm §ie|B £A^*|, Ak 7 | gqij «. A |. #x|# 0|#A|?|£. ^Af 7| 

=?■ S=' #7 1 »^ ^lH|0|Aj oj^° ah £^ a^7| gojj « Af 0 |#A|7|£S At 7 | « Ah ? £ 7|^ # ^CHsfe X« CH 

2| S^S grMm°g.M\ S^S 5# f§°S Sfe °H§ 

«|12»0|| AiCHAH, 4M S^H ^Af #7| goi{ # ^Ah3h7| ^Af S&Sfe igog Sfe qjjg g. 

*l. 

^Hl 1 3^0|| SIOIAH, #7| gqij a A( . - hH ^|e, a-o| ^=2^ iff gfftA-\ gQj|o) «A^|?|7| f|Q 0|| 
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• ^g'ss 3fe «qs g-*|. . 




*i|12fhO|| SKM, Ap| c£- so|£E S B| Sl°|-E §1*11 *A*&*|, §S*1|# §3*l?|£r #S7|, &A|- £ £33 

8 3^o|| oj7H! 3^# *1|olsfe 3^ *l|op|» ii^ §l*i| £s S*|oj| °|sH>H m?\ 7 |g-# § sjojs. *H4s| 51 aj ^ 

0|£J AVoj| ^ SEfc SOil^^S^I Sl^ilt ^*JSS 5E3t^o^*| gAH£| 5i Mgo S ©L- qtjg 

*U8thO|| 5iO)A-j t Ap| ^oj ^Dj|OE^^i Ap| 7|^## o[Lfo| 7|£h ak>|| §|n4§ A^| 

^|0|Aj g«oi| SflXl^HS Aj-gsl) A-| g g q|s 3 g^2, *p| ^«^o^ Q^°|0i| Cjj^ £[SJ^ §1 

flaws £p| ^^|o|aj g «oi| 3sj s= j^t^^ °|S y7|£s av 7 | £ p|xE f 

»*H*1 A^| Ui^ ^iil|0|AJ gO^0i| gAjSj fgo^ OHXH 

a wi 7 

*fl81M| SiCHAi, AJ 7 | OH S « 7Jog^ oh § o| ^ # MXJo^ ojj g 

«H7«o|| SKH/H, a^| y#i3« «qs«, 

< a+6 S! 

> Ga> 
® 

/2» el^^l^l^ §1 ^EH^- hH^I^I a=j 5 oi7|Ai 
o 

5 zj£(cone angle)£| 1/20(32, ea^ ^S7| |l z|5E, 6^ ^Dfi^S 9Ap4, n^m a ^ ^|£°J 5§ 

3fe 



S^SH9 

EMSSI 0|# 71^ Af0|0|| bHx|£| °M§§ OHQ ^x|0i| SiOiAi, a^| o|-^o| qijgo| ^gsj §g Aje|| 

• Si D 4, 3^S^I jn^ga^f ^o| gg^s a ^ jn^^fe ^chs 2?h°| 3^ as, ^ Ai 

s S-al^l^l-b S^-^ ^!^^ ^§oj| o| eH S^S S ^iS^I Sf^ ^eH ^H7|-^ ^ 3 

°!7|-u|-7| a^ 7 | oh S ^ ahh^|x|3^ oj-Mfo| qjg: g^ff ^djoK_^ ^d|3^, aj 7 | q| g^^- § ijcHi 

oM^I ^3 3^^ ^7 1 5j*J o^Q^ £ | HQfl 3^o| DCfBf 3^# Ci ^7| 3^-e ^7| g 

^ 3^ fe^Oi) 3^0| ^i^ ^ ^ Oil Ai o j oh § o| H^ll^ Z*5l7\ B EBll^ *i|go^^ 7H 

£J fi D Ji ^ 3dS ^§°^ 

aH|191J-o|! 5icHAi, ai. 7 | 7H?J S D4 fi 7FS 3^o||Aio| oh § - ajxj^o^ ^\2.^m S1 a^e||oi| 5# 

^|19S-0|| SiO)Ai, Ak 7 | 3^o| K ai 7 ^ 7 |^ 100-1 000 A °| ^ ^# f§£ £ OH S . 



3^tte2 

*iH9^0i| SiCHA^ ^ 7 | g^Qj-e. B^uj m§o S oh S xj.x|. 

S?&23 

fl|19»0|| SiOiA-1, A^| ojj § « 7jog^ oij § o| 5 # ^§o^ 3^ »*| . 

S^F&24 

^i|23S0i| SiCHA^ a^| 7J°xjAH ohxh - ^^o| a ^Di|q ohqoj 7 j § Mgo^ 3^ oh S Xhx|. 

a^S25 
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• 



JCH1 1 9 ahcHI ctf# oijg g-^s. s)|ssK= j>tHcHI Xlo^, 7H*I 5°J§ i^fe &7| g4? S^S^s^ 3^ S£ SB 



xH|25S-ofl SKM, a^7| 2^ EMIfc 3^*to| a^o)| 7|fi- gofl 7|£] 2S°| ais|# g&*h£^ «g H |§ 

a| 0 2 » 5Mc Aral g-^|7|o||AH Aieh5!S ^B) E-) g §m , Al^tg n||E-|ysfe. 5*f*tfe 3d# fS2S 3^ °Jj§ 

S^tf27 
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